Role of insulin-like growth factors and the type I insulin-like growth factor receptor in the estrogen-stimulated proliferation of human breast cancer cells.
Estrogen sensitizes the MCF-7 estrogen-responsive breast cancer cell line to the mitogenic effect of insulin and the insulin-like growth factors (IGFs). This sensitization is specific for estrogen and occurs at physiological concentrations of estradiol. Dose-response experiments with insulin, IGF-I, and IGF-II suggested that the sensitization is mediated through the type I IGF receptor. Binding experiments with 125I-IGF-I and hybridization of a type I IGF receptor probe to RNA showed that the levels of the type I IGF receptor and its mRNA are increased 7- and 6.5-fold, respectively, by estradiol. IGF-I and estradiol had similar synergistic effects on other estrogen-responsive breast cancer cell lines, but IGF-I alone increased the proliferation of the MDA MB-231 cell line which is not responsive to estrogens. These experiments suggest that an important mechanism by which estrogens stimulate the proliferation of hormone-dependent breast cancer cells involves sensitization to the proliferative effects of IGFs and that this may involve regulation of the type I IGF receptor.